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events. Based on this rate, incorrect actions are 
simulated. For the monitoring task discussed here, the 
penalty for an Incorrect action is an increase in waltinE 
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times for individual subsystems are close* However, when 
the control task is present, a close match is obtained only 
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Tablt 1. ExperintnUl deaifti 
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60 
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Mo 
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30 
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9C 


i 

60 

90 

30 
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90 
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30 
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30 
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90 

90 

30 
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60 


1 ^ 
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30 


90 

90 
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30 

30 


Table entries are reean aubsystes event Interarrlval tires (sec*) 


Table 2. Subsysten* event service performance (ecpirieal) 

Subsvster! event arrival rate (events/sec } 
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0.0^333 


No. 
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V.o f*ap 
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'5 
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13 
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12.97 

3.06 

82 

5.57 

1.32 

12.86 

3.67 

84 
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2.00 

14.67 

4.20 
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25 
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1.62 

12.10 

3.13 

48 

5.40 
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14.11 
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82 
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2,51 

46 
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14.43 
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82 
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17.87 

7.25 
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24 

6.22 

2.46 

12.80 

4.67 

36 

5.27 

0.67 

15.91 

5.88 

90 

5.44 

1.35 

18.69 

10.07 

c, 

32 
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1.39 

12.62 

5.74 

42 
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15.74 

6.38 

58 

5.70 
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24.26 

18.38 
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48 

5.58 

0.91 

13.55 

3.82 

35 

5.37 

0.90 

17.00 

7.56 

52 

5.39 

1.25 

32.88 

27.59 

All* 

177 

5.63 

1.38 

12.82 

4.01 

289 

5.41 

1.07 

14,62 

5.48 

448 
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1.54 

19.42 

14.10 
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14 
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6.53 

19.17 

6.79 

44 

7.92 

Simple 

’.67 

Map 

19.69 

7.26 

56 

8.56 

4.59 

20.65 

6.95 
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43 

8.88 

6.23 

18.98 

8.69 

53 
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5,22 
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9.50 

■» 
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30 
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All 
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.17.28 

288 

8.71 
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353 
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‘^..•13 

Mao 

22.79 

10.24 

64 

8. “5 
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8.19 

49 

10. Q3 

6 .ci 
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9. 32 

6.88 

22.58 

9.37 

3 

35 

8.39 

4.36 

25.10 

14.80 

52 

9.28 

6.56 

27,0? 

17.10 

74 

8.07 

5.61 

26.89 

14.33 

n 

46 

8.70 

5.49 

24.10 

12.63 

53 

7.90 

3.44 

29.94 

21.15 

71 

S.81 

5.17 

36.82 

29.11 

5 

52 

9.40 

7.61 

32.54 

27.72 

47 

9.94 

5 ,r? 

39.06 

40.22 

56 

8.80 

5.08 

50.19 

56.27 

c 

18 

9.52 

6.15 

47.80 

34.51 

?5 

0.71 

5.50 

52.76 

91.51 

30 

9.09 

3.29 

86.50 

66.71 

All 

232 

9.42 

6.25 

27.06 

19.97 

277 

9.49 

5.79 

31.44 

39.59 

381 

8.84 

5.50 

35.18 

37.00 


Cumulative statistic, across all six subsystems 
- Number of subsystems events recorded 
o_ - Event service time avera*^e, standard deviation (sec.) 
u* * Event waiting time average, starelard deviation (sec.) 
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T«blt 6* Coapftrlson of evpirlcal data and oueuain^ Model 1 aimulatlon results 


Suhayata 

No. 


0.01111 


Subsvsten event arrival rate (eventa/aee. 
O.C1667 

No ^'ap 


0.03333 




•wm 

Twi 

•wt 




«we 





1 

11.86 

2.51 

12.9*' 

3.06 

11.88 

2.33 

12.86 

3.67 

13,26 

2.97 

18.67 

8.20 

2 

12.16 

2.92 

12. 1C 

3.13 

12.19 

2.66 

18.11 

8.28 

18.18 

3.82 

18.66 

3,93 

3 

12.82 

3.39 

12.38 

2.51 

12.50 

3.21 

18. 8^ 

5,36 

15.69 

5.72 

17.67 

7.25 

M 

12.72 

3.65 

12. SC 

8.67 

13.30 

8.27 

15.91 

5.86 

16.27 

6.86 

IS. 69 

10.07 

5 

13.32 

8.63 

12.62 

5.78 

18.02 

5.87 

15.78 

6.38 

22.22 

18.03 

28.26 

18.38 

6 

13.79 

5.38 

13.55 

3.82 

18.91 

6.86 

17.00 

7.56 

29.58 

25.83 

32.88 

27.59 

All* 

12.71 

3.92 

12.62 

8.01 

13.10 

8.58 18.62 

51 mole Map 

5.86 

18.21 

13.03 

19.82 

18.10 

1 

17.91 

7.23 

19.1? 

6.79 

17.58 

7,15 

19.69 

7.26 

20.87 

7.56 

20.85 

6.95 

2 

18.87 

8.81 

18. 9S 

8.69 

18.87 

7.79 

20.56 

9.75 

22.87 

9.60 

23.82 

9.55 

3 

19.11 

9.17 

23.93 

8.86 

19.81 

9.68 

26.91 

12.35 

27.11 

18.25 

27.81 

12.38 

4 

20.39 

11.78 

28.8’^ 

12.50 

21.95 

12.08 

28.21 

19,15 

36.36 

28.30 

32.68 

21.83 

5 

21.67 

13.99 

31.83 

28.63 

28.25 

16.31 

35.97 

37. 08 

58.51 

86.07 

58.06 

80.85 

6 

28.86 

18.37 

38.13 

26.39 

28.90 

23.29 

55.67 

55.80 

102.03 

109.98 

109.39 

151.78 

All 

20.29 

12.22 

25.28 

17.28 

21.60 

18.16 29.52 

Complex Map 

28.81 

35.81 

83.68 

36.71 

53.13 

I 

17.89 

7.50 

22,21 

S.57 

19.18 

7.71 

22. n 

to. 28 

T9.9T 

7.86 

21.75 

fO.39 

2 

18.86 

8.07 

20.78 

8.19 

20.33 

8.78 

22.86 

3.87 

22.39 

9.69 

22.58 

9.37 

3 

19.28 

9.65 

25. 1C 

18.80 

22.27 

11.29 

27.03 

17.10 

26.58 

13.39 

26.09 

18.33 

A 

19.98 

10.88 

28. 1C 

12.63 

25.02 

18.79 

29.98 

21.15 

35.03 

22.92 

36.82 

29.11 

5 

21.87 

1?.16 

32.5- 

27.72 

29.38 

21.50 

^0.06 

8C.22 

51.69 

83.92 

50.19 

56.27 

6 

23.23 

16.61 

87.8: 

38.61 

35.68 

31.08 

52.76 

=1.51 

98.50 

97.10 

88.50 

66.71 

All 

19.92 

11.86 

27.06 

19.97 

28.90 

18.07 

31.88 

39.59 

38.58 

80.26 

35.18 

37.00 


Cunulative statistic, across all six subsystems 

d.-i - Fodel t event waitinx time averapre, standard deviation (sec.) 

WH • wlD 

*we» ®*.*e " E»pl**lcal evert waiting time average, standard deviation (sec.) 


j 

"V 


Table 7. Comparison of er.pirieal date and oueuelna ^*odel 2 sinulation results 
Subsy^te-: evert effective arrival rate (events/sec.) 





^ ^‘effective * ^actual • ® 

.0095) 




Subsystem 


0.02 

06 



0.0262 



No. 




Simple 

Map 








^we 

®w. 


®w» 

^ve 

0 

we 


1 

19.63 

7.89 

19.17 

6 .79 

18.89 

7.12 

19.69 

7.26 


2 

21.09 

9.26 

10.98 

5.^9 

21.02 

8,72 

20.56 

9.75 


3 

23.12 

11.97 

23.93 

6.^6 

23.80 

11.76 

28.91 

12.35 

8 

27.39 

17.02 

28.87 

12.50 

28.17 

17.78 

28.21 

18.15 


5 

38.90 

26.56 

31.83 

2-. 53 

36.97 

30.10 

35.97 

37.08 


6 

86.07 

83.87 

38.18 

26.39 

53.08 

89.79 

55.67 

55.80 


Pll* 

27.59 

23.01 

25.28 

1-.28 

2«.?9 

25.85 

29.52 

28.81 






Complex 

Map 




j’ 

1 

19.80 

7.90 

22.21 

i.^1 

20.26 

7.60 

22.78 

10.28 


2 

21.83 

9.61 

20. /8 

6.19 

22.77 

10.01 

22.86 

9.87 


3 

28.10 

12,29 

25.10 

18.80 

25.96 

12.97 

27.03 

17.10 


if 

27.83 

17.37 

28.10 

T 2.63 

32.92 

21.51 

29.98 

21.75 


5 

38.82 

28.97 

32.58 

2'’.72 

83. ?8 

36.55 

39.06 

80.22 


6 

85.38 

82.78 

87.60 

31:. M 

57.87 

69.66 

52.76 

91.51 


All 

27.95 

22.71 

27.06 

T-.97 

32.33 

32.58 

31.88 

39.59 



* Cumulative statistic, acroes all six subsystems 

T.«, 0 « • Model c event waiting tl-e average, standard deviation (sec.) 

wr** ^ wfli 

T, 


- Empirical event waltinc time average, standard deviation (sec.) 
^effective - Effective s-rsv?tem event arrival rate used in simulation 
^actual - Actual subsystem event arrival rate used In experiment 
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